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1. INTRODUCTION

This Annual Groundwater Monitoring Report documents the March/April (spring) and
September (fall) 2018 semiannual groundwater monitoring events conducted at the Yakima
Training Center (YTC) former Fire Training Pit (FTP) and the Tracked Vehicle Repair/Old
Mobilization and Training Equipment Site (TVR/Old MATES).

This report presents sampling procedures, water level measurements, and analytical results for
groundwater monitoring activities conducted at the FTP and TVR/Old MATES sites in 2018.
This report was prepared for Joint Base Lewis-McChord (JBLM) Public Works by EA
Engineering, Science, and Technology, Inc., PBC (EA). Work was completed in accordance
with the 2017 Draft Final Groundwater Monitoring Plan, Revision 1 (Tetra Tech EC, Inc. [TtEC]
2017), and Washington Administrative Code (WAC) chapters 173-340-810 and 173-340-820.

For future monitoring events, work will be performed consistent with a Site-Specific Uniform
Federal Policy - Quality Assurance Project Plan to outline the policies, organization, and specific
quality assurance and quality control (QC) measures to be implemented during the collection,
analysis, and reporting of data associated with monitoring activities at the YTC FTP and
TVR/Old MATES sites. The future Site-Specific Quality Assurance Project Plan will include
project-specific data acquisition operations, specify the data usability requirements to support the
decision-making process, and provide a clear, concise, and complete plan for the data collection
and evaluation.

Long-term management remedies, including land use controls and groundwater monitoring to
monitor natural attenuation of site contaminants for the foreseeable future, were selected and are
in place at the former FTP site and TVR/Old MATES facilities in accordance with their
respective Decision Documents (Fort Lewis Environmental Restoration Program [ERP] 2007a
and 2007b). Semiannual groundwater monitoring for site-related contaminants will continue
until contaminant concentrations fall below Model Toxics Control Act (MTCA) Method
A/Standard Method B groundwater cleanup levels (JBLM 2017).

Site-related contaminants are petroleum hydrocarbons, volatile organic compounds (VOCs), and
semivolatile organic compounds (SVOCs) at the former FTP site and VOCs at

TVR/Old MATES. Well construction details are included in Table 1. MTCA groundwater
cleanup levels for selected contaminants of concern (COCs) are included in Tables 2 through 5.

The objectives of the groundwater monitoring program at FTP and TVR/Old MATES are to:

e Evaluate the groundwater concentrations of COCs at select monitoring wells.

e Determine whether COCs in groundwater are increasing, decreasing, or otherwise show
evidence of offsite migration.

Based on these objectives, this report intends to evaluate whether the existing groundwater
monitoring program is adequate to characterize the extent of groundwater contamination or if

Yakima Training Center 2018 Annual Groundwater Monitoring Report
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changes to the monitoring network and/or monitoring frequency are required to meet regulatory
objectives.

1.1 YTC BACKGROUND

YTC is an active United States (U.S.) Army sub-installation of JBLM located approximately

5 miles northeast of the City of Yakima (Figure 1). YTC has been used for training military
artillery, infantry, and engineering units since 1941. Expansion of YTC occurred in the early
1950s with the acquisition of additional land and permanent construction of the Cantonment
Area in the southwest portion of YTC. An expansion of YTC to the north occurred in the early
1990s. Currently, YTC has an area of 327,231 acres.

1.2 SITE DESCRIPTIONS
1.2.1 Former Fire Training Pit

The former FTP is located in the northeast portion of the Cantonment Area (Figure 2). The
former FTP was used to practice extinguishing fires two to three times a year from an unknown
start date until 1987 with a single training event in 1990 (Shapiro & Associates 1991). Practice
events consisted of saturating an open, unlined earthen pit with water, adding and igniting 500 to
1,000 gallons of waste JP-4 aviation fuel, diesel fuel, or motor gasoline and then extinguishing
the fire (Shapiro & Associates 1991).

Although reports of the releases differ slightly (Ecology & Environment [E&E] 1993, Science
Applications International Corporation [SAIC] 1995), petroleum products were released to site
soils as a result of past fire training practices. During the 1990s, the site was used for storing
stockpiles of waste sand filter material and sediments from the adjacent vehicle wash rack
treatment system (E&E 1993) as well as storing fuel bladders (Shannon & Wilson 2001).
Currently the site is vacant and is not being used by YTC. The current groundwater monitoring
network at the former FTP includes wells FTP-1, FTP-13, FTP-14, FTP-15, and FTP-16. All
wells, excluding FTP-13, are located downgradient of the contamination source. Well
construction details for the monitoring wells are presented in Table 1.

1.2.2 TVR/Old MATES

TVR/Old MATES is located in the west central portion of the Cantonment Area (Figure 2).
Trichloroethylene (TCE) was detected during a 1993 Site Investigation (SI) conducted by E&E
in two monitoring wells installed near the TVR facility, two monitoring wells installed near the
Old MATES, and the Marie well (a domestic drinking water well decommissioned in the late
1990s).

The current monitoring well network at TVR/Old MATES includes wells MTS-1, MTS-2,
TVR-1, TVR-2, TVR-3, TVR-4, TVR-5, TVR-6, TVR-7, 815-2, and MMP-1, as well as the two
currently active water supply wells (Pomona production well and the Pomona Artesian Irrigation
Company [PAIC] production well). Monitoring wells MTS-1, MTS-2, MTS-4, TVR-1 through
TVR-7, MMP-1, the Pomona production well, and the PAIC production well are located
downgradient of the contaminant source. TCE and other VOCs have not been detected in the

Yakima Training Center 2018 Annual Groundwater Monitoring Report
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either of the currently active water supply wells. Well construction details for the monitoring
wells are presented in Table 1.

Vehicle maintenance has been conducted and de-greasing solvents have used been since
approximately 1968 at Building 845, and since 1975 at Building 951 (Shapiro & Associates
1991). Four 250-gallon underground storage tanks (USTs) for waste oil were in use at Building
845 from 1975 until 1991 (Shapiro & Associates 1991, Pegasus Environmental Management
Services [Pegasus] 1993, SAIC 1995). A fifth waste oil UST (650 gallons) was used at Building
845 from 1980 until 1991 (Shapiro & Associates 1991, Pegasus 1993, SAIC 1995). One
2,000-gallon waste oil UST removed from Building 951 in 1995 was thought to be in operation
since 1968 (Shapiro & Associates 1991, SAIC 1995). All six of these former waste oil USTs
have been removed. Three of the five waste oil tanks at Building 845 and the 2,000-gallon waste
oil UST at Building 951 were “clean closed” with soil concentrations below cleanup levels
promulgated under the MTCA (CEcon Corporation 1994, SAIC 1995). However, as discussed
in the investigation chronology section (Section 1.4), soil contamination from waste oil USTs
845-3 and 845-4 remained under adjacent structures following tank removal activities. A
downgradient monitoring well (TVR-2) is located as close to the UST 845-3/4 excavation as
possible. It should also be noted that a former floor drain from Building 845 discharged
immediately adjacent to the current location of monitoring well TVR-1 (Cory 2004).

1.3 SITE GEOLOGY AND HYDROGEOLOGY

Structurally and physiographically, YTC is located within the Yakima Fold Belt, which is
characterized by northwest/southeast-trending anticlines and synclines. Most of the YTC
Cantonment area is located within the synclinal valley between the anticlinal Yakima and
Umtanum Ridges.

Lithologically, YTC is underlain by a thick sequence of basalt flows known as the Columbia
River Basalt Group. From youngest to oldest, the four formations that comprise the Columbia
River Basalt Group are the Saddle Mountain Basalt, Wanapum Basalt, Grande Ronde Basalt, and
Imnaha Basalt (Schuster et al. 1997). Portions of the YTC Cantonment area have sedimentary
rocks/deposits of the Ellensburg Formation and/or quaternary deposits on top of the basalt flows
(Schuster et al. 1997).

The uppermost sediments underlying the former FTP site consist of localized fill materials and
up to 12 feet of alluvium comprised primarily of unconsolidated silty sand and unconsolidated
soils of the Ellensburg Formation (Shannon & Wilson 2001). The uppermost bedrock unit at the
former FTP site is the Pomona Flow of the Saddle Mountain Basalt Formation (E&E 1993,
Schuster et al. 1997, Shannon & Wilson 2001). In general, this unit is present at a depth of
approximately 5 to 10 feet below ground surface (bgs) at the site (E&E 1993, Shannon & Wilson
2001). Basalt apparently extends to an approximate depth of 150 feet bgs without significant
interbeds (E&E 1993, Shannon & Wilson 2001).

The former FTP site has perched groundwater located in fractured basalt near the top of the
Pomona Basalt flow (E&E 1993, Shannon & Wilson 2001). Depth-to-water at the site is
approximately 10 to 25 feet bgs (Shannon & Wilson 2001). The direction of perched

Yakima Training Center 2018 Annual Groundwater Monitoring Report
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groundwater flow is towards the southwest and generally mirrors the surface topography. The
next deepest groundwater-bearing unit is at approximately 150 feet below the site (Shannon &
Wilson 2001).

The uppermost sediments underlying TVR/Old MATES consist of localized fill, alluvium
comprised primarily of unconsolidated silty sand, and unconsolidated soils of the Ellensburg
Formation (Shannon & Wilson 2001). Together, the alluvium and Ellensburg sediments are up
to 50 feet thick at the Old MATES facility. The uppermost bedrock unit beneath the sediments
in the TVR/Old MATES area is the Pomona Flow of the Saddle Mountain Basalt Formation
(E&E 1993, Shannon & Wilson 2001). In general, this unit was encountered at depths between
10 and 45 feet bgs in the six monitoring wells at TVR, MTS (Old MATES wells), and MMP
(E&E 1993). Saddle Mountain Basalt extends beneath the site without significant interbeds to a
depth of greater than 100 feet bgs (E&E 1993). The direction of groundwater flow is to the west
towards the Yakima River (E&E 1993).

14 INVESTIGATION CHRONOLOGY
1.4.1 Facility-wide Investigations

A facility-wide preliminary assessment of YTC was completed in the early 1990s by Shapiro &
Associates, Inc. The preliminary assessment documented the aforementioned site uses,

identified potential receptors, and concluded that sites such as the two sites covered by this report
could potentially be releasing hazardous substances to groundwater as a result of historical
activities.

A Site Screening Inspection and Hazard Ranking System (HRS) Score for YTC were completed
in January 1993 by Resource Applications, Inc. (1993a, 1993b). An HRS score was calculated;
however, it was not high enough for YTC to be considered for inclusion on the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) National Priorities List
(NPL).

Yakima Health District collected groundwater samples from 12 private domestic wells located
downgradient of YTC and analyzed those samples for VOCs in 1995 (Yakima Health District
1995). The PAIC Well (located on YTC across the street from YTC’s Pomona Well) was one of
the 12 wells sampled. No contaminants were detected in the wells, with the exception of styrene
in a single well at a concentration equal to the detection limit of 0.1 micrograms per liter (ug/L).

The final Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) Report
was completed in September 1995 by SAIC. The RFA for the entire installation was a result of a
RCRA Part B Permit Application for the Range 14 open burning/open detonation area. The
1995 RFA indicated a high potential for releases to soil and possibly groundwater at the former
FTP. As aresult, there was a recommendation to remediate contaminated soil and the petroleum
product in well FTP-1. Although the 1995 RFA did not explicitly address TCE in groundwater
in the TVR/Old MATES area, the RFA recommended a corrective action for soil contamination
that remained under a building adjacent to waste oil USTs 845-3 (Solid Waste Management Unit
[SWMU] 43) and 845-4 (SWMU 44). RCRA corrective actions that were recommended or

Yakima Training Center 2018 Annual Groundwater Monitoring Report
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implied by the RFA need to satisfy MTCA regulations in accordance with WAC
173-303-646(3).

In October 2012, YTC had its first 5-year periodic review regarding six sites currently managed
by the JBLM Installation Restoration Program. The review focused on sites where
environmental remedies are currently in place; however, the constituents of concern were still
above their respective cleanup levels (U.S. Army Corps of Engineers 2012). Both the former
FTP and the TVR/Old MATES sites were part of this periodic review. No significant concerns
regarding the monitoring network were noted for the former FTP site and no recommendations
were made. One concern was noted regarding the TVR/Old MATES monitoring network. TCE
concentrations had been increasing over time in samples collected from monitoring well TVR-6,
located on the western end of the monitoring network. It was suggested that if TCE
concentrations continued to increase in TVR-6, it may warrant installing additional downgradient
monitoring wells.

The Groundwater Monitoring Plan for the former FTP and TVR/Old MATES sites was most
recently updated in 2017 (TtEC 2017).

1.4.2 Fire Training Pit

1.4.2.1 Investigations

The former FTP was one of the YTC facilities/sites investigated and summarized in the E&E Sl
Report (September 1993). Monitoring well FTP-1 was installed and four grab surface or
near-surface soil samples and two composite surface soil samples were collected during the E&E
SI. Significant groundwater was not encountered during the drilling of the FTP-1 borehole to a
depth of approximately 140 feet. However, when it came time to decommission the FTP-1
borehole, several gallons of petroleum product were discovered on top of a column of water. As
a result, FTP-1 was completed to a depth of approximately 20 feet in the perched groundwater,
located at the fractured top of the uppermost basalt flow.

A RCRA facility investigation to further delineate the nature and extent of contamination at the
former FTP site was completed in November 2001 by Shannon & Wilson. Monitoring wells
FTP-13 through FTP-16 were installed in 1999 in the perched groundwater located at the
fractured top of the uppermost basalt flow. Groundwater monitoring events were conducted in
July 1999, November 2000, and May 2001. Nine other soil borings were also advanced during
the investigation.

1.4.2.2 Soil Removal

An interim remedial action was completed in 2003 to remove soil contamination caused by the
former FTP site that exceeded MTCA Method A/Standard Method B cleanup levels. Soil was
excavated during three separate mobilizations: July 2003, September 2003, and October 2003.
The total excavation area was approximately 5,000 square feet and extended downward until the
underlying basalt was encountered. Soil (1,351 tons) was disposed off-site in November 2003.
Contaminant concentrations in confirmation soil samples were below MTCA Method
A/Standard Method B cleanup levels except for gasoline and diesel range total petroleum

Yakima Training Center 2018 Annual Groundwater Monitoring Report
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hydrocarbons (TPH-G and TPH-D, respectively) in two samples collected from the soil/basalt
interface. The excavation was backfilled with clean soil. The cleanup action was documented in
a January 2004 report (Bay West 2004).

The terrestrial ecological pathway was closed as described in the April 2006 terrestrial ecological
evaluation by Pacific Northwest National Laboratory (2006).

1.4.2.3 Groundwater Monitoring

The Fort Lewis ERP conducted groundwater monitoring events in January 2004, March and
August 2005, March and August 2006, March and September 2007, and March and September
2008. Between March 2005 and March 2007, 4-inch diameter “socks” containing Oxygen
Release Compound (ORC) were installed in the monitoring wells by Fort Lewis ERP in well
FTP-1 between 11 to 18 feet bgs. During the deployment of ORC at FTP-1, depth-to-water
ranged from 11.54 feet bgs in August 2006 to 15.59 feet bgs in March 2007.

Groundwater monitoring has been conducted semi-annually since 2005. One sampling event,
considered the “wet season,” or spring event, is typically conducted in February or March of
each year. The other sampling event, considered the “dry season,” or fall event, is typically
conducted in August or September of each year. Groundwater samples are collected for analysis
of hydrocarbons and depth-to-water is measured during each event.

1.43 TVR/Old MATES

1.4.3.1 UST Removal

In October 1991, Pegasus evacuated, excavated, removed, cleaned, and disposed of five waste oil
USTs at Building 845 (TVR). Pegasus noted visible surface contamination associated with three
of the UST excavations. Soil samples from all excavations were analyzed for TPH, benzene,
toluene, ethylbenzene, xylenes, Toxicity Characteristic Leaching Procedure (TCLP) VOCs, and
TCLP metals. TPH concentrations exceeding 10,000 milligrams per kilogram were detected in
samples collected from all five UST excavations. TCLP TCE and TCLP tetrachloroethylene
were detected at 20 milligrams per liter (mg/L) (sample from UST 845-5) and 17 mg/L (sample
from UST 845-6), respectively. No TCLP VOCs were detected in samples collected from USTs
845-3 (SWMU 43) and 845-4 (SWMU 44) excavations. No additional corrective action was
taken by Pegasus due to contract limitations.

1.4.3.2 Soil Removal

CEcon Corporation was contracted to excavate and remove contaminated soil left in place
following the tank removal activities by Pegasus. CEcon Corporation removed on the order of
1,000 cubic yards of soil while excavating contaminated soil from the five Building 845 waste
oil tank sites in October 1993. Confirmation samples collected by CEcon Corporation verified
that no further action was required for USTs 845-2 (SWMU 42), 845-5 (SWMU 45), and 845-6
(SWMU 46); however, some TPH contaminated soil was left in place on the north and east
sidewalls of the UST 845-3/4 (SWMUs 43/44) excavation, since existing structures

(Building 845 lube rack and oil-water separator) prevented further excavation in those directions
(over 400 cubic yards of soil had already been removed). Although all confirmation samples
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collected by CEcon Corporation were analyzed for all potential contaminants suspected at the
time, no confirmation samples were analyzed for VOCs.

1.4.3.3 Additional Investigation

TVR, Old MATES, and MMP were among the facilities investigated in the September 1993 Sl
by E&E. Groundwater samples were collected from the two TVR, two Old MATES, and two
MMP monitoring wells as well as the Pomona, PAIC, and Marie drinking water wells. In
addition, soil samples were collected from each monitoring well borehole during drilling and
analyzed for VOCs, SVOCs, pesticides/polychlorinated biphenyls (PCBs), metals, and TPH.
Based on the presence of TCE in groundwater at TVR and Old MATES and the absence of any
contamination in corresponding soil samples, the SI Report concluded that TCE contamination in
groundwater “may indicate migration from an unidentified source at the YTC facility.”

1.4.3.4 Groundwater Monitoring

Fort Lewis ERP conducted a groundwater monitoring event in January 2004. Fort Lewis ERP
installed monitoring wells MTS-3, MTS-4, TVR-3, and TVR-4 between October and November
2004. The ERP conducted groundwater monitoring events in March 2005 and August 2005.
The ERP installed additional monitoring wells TVR-5, TVR-6, TVR-7, and 815-2 in

October 2005.

Groundwater monitoring has been conducted semi-annually since 2005. Sampling events
typically coincide with FTP sampling events. Beginning in August 2005, groundwater samples
have been collected using disposable passive diffusion bags (PDBs). PDBs are sealed, low
density polyethylene bags filled with de-ionized water. PDBs are hung so that the top of the
PDBs are approximately 3 feet off of the bottom of monitoring wells using a dedicated stainless-
steel cable and clip. PDBs are hung at least two weeks prior to sampling in order for VOC
concentrations in groundwater and the water inside of the PDB to reach equilibrium (Interstate
Technology and Regulatory Council 2004). During each sampling event, samples are analyzed
for VOCs and depth-to-water is measured.

1.5 POTENTIAL GROUNDWATER RECEPTORS

The nearest potential groundwater receptors to the FTP and TVR/Old MATES sites are the
Pomona and PAIC drinking water wells. The Pomona and PAIC wells are domestic water
supply wells located approximately 1 mile southwest of the FTP site and approximately 250 feet
southwest of well TVR-1. Over the past decade, additional residential drinking water wells have
been installed west of the YTC boundary, approximately 1,500 to 3,000 feet northwest of the
TVR/Old MATES TCE plume (Figure 2).

The Pomona well is an artesian well used by YTC as a primary production source for the
Pomona water distribution system. The Pomona well is completed in the Wanapum and/or
Grande Ronde Formation (HongWest & Associates 1996) with open borehole completion
between depths of approximately 353 and 407 feet bgs (Fain 2000, Cory 2004). Sources of
information provided incorrect information about the well construction details of the Pomona
Well (including a typo in Table 2-1 of the current Water System Plan) (Cory 2004). A downhole
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video survey conducted by YTC in 1995 is considered to be the most accurate source of
construction detail information for the Pomona Well to date. In addition to indicating the open
interval referenced above, the video survey also indicated that water was entering the Pomona
Well at approximately 401 feet bgs (Fain 2000).

The PAIC well is an artesian well used by PAIC as the sole production well for the PAIC water
system serving approximately 60 homes and businesses located west of YTC (Wilson 2004). It
appears that the PAIC well was constructed in an identical fashion as the Pomona well. Both
wells were installed by the PAIC in 1913 by the same driller within 100 feet of each other
(Fain 2000). Well logs from pump tests conducted in 1940 indicate identical (although very
generic) well construction details for the Pomona well and PAIC well (Fain 2000). The
construction details on the 1940 well logs were 10-inch diameter casings to a depth of 60 feet
bgs and 6 /s-inch diameter casings from 60 to 430 feet bgs for both wells. Since the video
survey of the Pomona well showed the 1940 well log and other sources of post-drilling anecdotal
information to be incorrect with respect to the actual well construction details of the well, it is
reasonable to assume that the video survey is also a more accurate representation of well
construction details for the PAIC well than the 1940 well log.

The bases for assuming nearly identical well construction details for the two wells are 1) both
wells are artesian, 2) both wells have similar production capacities, 3) both wells were installed
at the same time and location by the same well driller for the same water system, and 4) both
wells have identical 1940 well logs.

Given the distance of both wells from the FTP site and the hydraulic separation between the
perched groundwater and the aquifer(s) where the water supply wells are completed, it is
unlikely that these potential receptors are being impacted by the FTP site. It is also unlikely that
either water supply well would be impacted by TCE contamination in the TVR/Old MATES area
given the relatively low TCE concentrations detected in samples collected from monitoring wells
and the hydraulic separation between the Selah Interbed and the aquifer(s) in which the water
supply wells are completed. Existing water quality data from both the Pomona and PAIC wells
support this conclusion.
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2. FIELD ACTIVITIES

This section presents field activities conducted in spring and fall 2018. Copies of completed
field forms for 2018 sampling events are included in Appendix A.

2.1 GROUNDWATER MEASUREMENT, SAMPLING, AND ANALYSIS
2.1.1 Groundwater Flow

Static water level measurements were measured using an electronic water level indicator (water
level meter or interface probe) at each well location. Water level measurements were recorded to
the nearest 0.01 feet from the top of the well casing at each well location and recorded in the
field logbook. The electronic instrument was decontaminated before use, between wells, and at
the end of the day.

An interface probe was used to determine the presence and thickness of LNAPL, if any, prior to
measurement of groundwater levels. There were no measurable amounts of LNAPL noted
during either sampling event.

2.1.2 Groundwater Sampling Tasks

Groundwater sampling was conducted during the first quarter (spring/wet season) and third
quarter (fall/dry season). Sample containers were provided by the analytical laboratory (ALS
Environmental of Kelso, Washington) prior to sampling. Groundwater samples were transported
to ALS Environmental under proper chain-of-custody. Copies of the analytical reports are
included in Appendix A.

2.1.2.1 Former Fire Training Pit Site

Each monitoring well at the FTP site was bailed using a disposable Teflon bailer until three well
volumes were removed or the monitoring well was bailed dry, whichever occurred first. Water
quality parameters were not monitored or recorded during bailing operations. Pertinent sampling
information was recorded on purge forms including unusual conditions (colors, odors, surface
sheens, etc.) observed during well purging or sampling. Sampling information was also recorded
in the field logbook.

Groundwater samples were collected using a disposable Teflon bailer once three well volumes
were removed or the well recharged to at least 80 percent of the initial depth of water if bailed
dry. Groundwater samples from wells FTP-14, FTP-15, and FTP-16 were analyzed for TPH-G,
TPH-D, and total petroleum hydrocarbons — heavy oil range (TPH-O). Groundwater samples
from well FTP-1 were analyzed for VOCs, SVOCs, TPH-G, TPH-D, and TPH-O. Samples
aliquots for the analysis of volatile analytes (VOCs and TPH-G) were collected before the others.
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2.1.2.2 Tracked Vehicle Repair/Old Mobilization and Training Equipment Site

Monitoring wells at the TVR/Old MATES were sampled using disposable PDBs. Groundwater
samples from the Pomona Well and the PAIC Well were collected from taps on each well while
the pumps were running. Samples were collected for VOC analysis. Water quality parameters
were not collected during sampling.

PDBs were deployed into wells a minimum of two weeks prior to sampling to achieve aquifer
equilibrium. A dedicated harness was used to position PDB samplers at approximately two to
five feet above the bottom of each well screen. Following the two-week (minimum)
equilibration period, the PDBs were extracted and samples were collected for VOC analysis.
PDB installation dates and sampling information were recorded in the field logbook
(Appendix A).

2.1.3 Equipment Decontamination Tasks

Non-disposable equipment that directly or indirectly contacted samples, such as electronic water
level indicators and/or interface probes, was decontaminated between well/sampling locations.

2.1.4 Investigation-Derived Waste

Investigation-derived waste generated during sampling activities was limited to purge water at
the former FTP site, decontamination fluids, used PDBs and personal protective equipment (e.g.,
nitrile gloves). Purge water and decontamination water was containerized and discharged to the
oil water separator at the main vehicle washrack catch basin. Investigation-derived waste
discharge was coordinated with YTC Wastewater Treatment Plant Operator prior to disposal.
personal protective equipment, used PDBs, and other garbage were disposed of in a designated
collection bin as part of the normal solid waste stream.

2.1.5 Field Quality Control Tasks

QC tasks were overseen by EA’s Field Team Leader and/or QC Manager. Field QC samples are
intended to provide an indication of the consistency of samples collection and analyses over the
course of the program. Field and laboratory QC samples included field duplicates, matrix
spike/matrix spike duplicates, and trip blanks.

One field duplicate sample was collected annually at the FTP site. One field duplicate sample
was collected per sampling event at TVR/Old MATES. Matrix spike/matrix spike duplicate
samples were collected at each site at a rate of 5 percent of project samples (1 set per 20 field
samples). One laboratory-supplied trip blank accompanied each cooler containing samples sent
to the laboratory for VOC analysis.

2.2 DEVIATIONS FROM THE SAMPLE AND ANALYSIS PLAN

The groundwater monitoring event was completed in general accordance with the 2017
Groundwater Monitoring Plan (TtEC 2017). No deviations from the plan were noted.
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3. RESULTS AND DISCUSSION

This section presents groundwater elevation measurements and the analytical results from the
2018 sampling events, as well as the results of statistical analysis performed on data from the
former FTP site and TVR/Old MATES. Monitoring well construction details for wells from
both sites are shown in Table 1. Copies of field notes, groundwater sampling logs, and
laboratory analytical reports for both 2018 sampling events are included in Appendix A.

Histograms, linear regressions, and Mann-Kendall Correlation scatter plots for TPH data from
monitoring well FTP-1 and the TCE results from TVR/Old MATES are presented in
Appendix B. In addition, graphs of historical TCE results for wells with fewer than half of all
samples being non-detects for the TVR/Old MATES site are also included in Appendix B.

3.1 DATA QUALITY REVIEW AND VERIFICATION

A data quality review was completed on the laboratory data from the spring and Fall 2018
sampling events. The data quality review documentation is included in Appendix A. The data
was reviewed by a party independent from the laboratory for adherence to the project quality
control requirements and for usability. The review found that the data quality objectives for both
the FTP and TVR/Old MATES sites during the spring and fall events were met. The data are
considered acceptable for use and for comparison with other site data.

3.2 FORMERFTPSITE
3.2.1 Groundwater Elevations and Sampling Results

Figure 3 presents inferred groundwater elevation contours for the former FTP site based on
depth-to-water elevations measured during the March (spring) and September (fall) 2018
monitoring events. No measurable amounts of LNAPL or DNAPL were observed in well FTP-1
during either event; however, a petroleum odor was noted in well FTP-1 during both events.
Tables 2 and 3 present depth-to-water measurements and summaries of contaminant
concentrations relative to MTCA Method A and Standard Method B cleanup levels. Figures 4
and 5 present the TPH concentrations for the spring and fall sampling events, respectively.
Groundwater samples from FTP-1 have the highest concentrations at the site; groundwater
sample concentrations of TPH-G, TPH-D, and TPH-O are above cleanup levels. Historical
TPH-G, TPH-D, and TPH-O concentrations in groundwater samples from well FTP-1 are
presented on Figure 6. In 2018, TPH-G was detected at 1,100 pg/L (spring) and at 1,260 pg/L
(fall) in samples collected from well FTP-1 (Table 2). The concentrations detected during the
spring and fall sampling events exceed the 800 ug/L MTCA Method A cleanup level for TPH-G.
Since 2011, the concentration of TPH-G in groundwater reported in spring has consistently been
higher than the concentration reported in the fall of the same year, with the exception of 2016
and 2018 (Table 2). TPH-G concentrations in groundwater samples collected from well FTP-14
were detected at 19 pg/L (spring) and 32.7 pg/L (fall). In samples collected from well FTP-15,
TPH-G was not detected in the spring and was detected at 16.7 pg/L in the fall. In samples

Yakima Training Center 2018 Annual Groundwater Monitoring Report
Yakima, Washington FTP and TVR/Old MATES



EA Project No. 63043.05

Version: DRAFT FINAL

Page 3-2

EA Engineering, Science, and Technology, Inc., PBC February 2019

collected from well FTP-16, TPH-G was not detected in the spring and was detected at 12.9 ug/L
in the fall.

3.21.1 TPH-D

TPH-D was detected at 9,700 pg/L (spring) and 9,200ug/L (fall) in samples collected from
FTP-1. These concentrations exceed the 500 pg/L MTCA Method A cleanup level for TPH-D.
TPH-D was detected below the MTCA Method A cleanup level in samples collected from
FTP-14 (230 pg/L in spring and 200 pg/L in fall), FTP-15 (190 pg/L in spring and 170 pg/L in
fall), and FTP-16 (170 pg/L in spring and 180 pg/L in fall).

3.21.2 TPH-O

TPH-O was detected at 1,900 pg/L (spring) and 1,500 pg/L (fall) in samples collected from
FTP-1. These concentrations exceed the 500 pg/L MTCA Method A cleanup level for TPH-O.
TPH-O was detected below the MTCA Method A cleanup level in samples collected from
FTP-14 (160 pg/L in fall and 160 pg/L in spring), FTP-15 (180 ug/L in spring and 190 pg/L in
fall), and FTP-16 (200 pg/L in spring and 210 pg/L in fall). Analytical data are presented on
Table 2.

3.2.1.3 Other Chemicals of Concern

Other chemicals of concern detected in groundwater samples from well FTP-1 include benzene
at 3.0 pg/L (spring) and 2.8 pg/L (fall) and total naphthalenes (sum of naphthalene and 2-methyl
naphthalene) at 82.3 pg/L (spring) and 242 ug/L (fall). The benzene concentrations did not
exceed the MTCA Method A cleanup level of 5 pg/L during the spring or fall sampling events.
Total naphthalenes exceeded the MTCA Method A cleanup level of 160 pg/L in the fall. Total
polycyclic aromatic hydrocarbons (PAHSs) were detected at 79.34 pg/L (spring) and 172.68 pg/L
(fall) in samples collected from FTP-1. There is no cleanup level defined for total PAHs. While
various PAHSs were detected in spring and fall samples, no carcinogenic PAHs (CPAHS) were
detected. In accordance with the Groundwater Monitoring Plan, cPAHSs are evaluated by
converting to the total toxic equivalent concentration (TTEC) of benzo(a)pyrene. Since cPAHSs
were not detected, the corresponding TTEC (as outlined by WAC Chapter 173-340-708(8)(e))
could not be calculated and did not exceed the MTCA Method A cleanup level of 0.1 pg/L.

3.2.2 Statistical Results

TPH data from FTP-1 were statistically analyzed as described in Appendix B. Statistical
analysis was only performed on data from FTP-1 as it is the only well with TPH-G, TPH-D, and
TPH-O concentrations above the MTCA cleanup levels of 800 pg/L, 500 pg/L, and 500 pg/L,
respectively. Histograms, linear regressions, and a Mann—Kendall Correlation scatter plot, are
included in Appendix B. Results from the statistical analyses of the data are compiled in Table 6
and summarized below:

e A statistically significant downward trend for TPH-G concentrations in samples collected
from FTP-1.
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e A non-statistically significant upward trend in TPH-D concentrations in samples
collected from FTP-1.

e A statistically significant upward trend in TPH-O concentrations in samples collected
from FTP-1.

3.3 TVR/OLD MATES SITE
3.3.1 Groundwater Elevations and Sampling Results

Figure 7 presents inferred groundwater elevation contours based on measured elevations from
the Spring and Fall 2018 monitoring events for the TVR/Old MATES site. Figure 8 presents
TCE concentrations of samples collected during the 2018 spring and fall sampling events.

Table 5 presents both depth-to-water measurements and a summary of the concentrations of TCE
and cis-1,2-dichloroethene (cis-DCE) for the site.

Groundwater samples from five of the monitoring wells (MTS-2, MTS-4, TVR-1, TVR-3, and
TVR-7) had TCE concentrations above the 5 ug/L MTCA Method A cleanup level during one or
both of the 2018 spring and fall events. TCE was not detected above the cleanup level in any
other TVR/Old MATES well. TCE was detected below the cleanup level during both spring and
fall events in wells 815-2, MTS-1, and TVR-2, TVR-5, and TVR-6. Overall, the TCE
concentrations reported in groundwater are not significantly elevated. The highest TCE
concentrations in 2018 was reported in well MTS-2 at 11.0 pg/L (fall).

Cis-DCE was not detected above its cleanup level in any well sampled during 2018 (Table 5).

TCE and cis-DCE were not detected in samples collected from the Pomona and PAIC domestic
production wells during 2018 sampling events.

3.3.2 Statistical Results

TCE data from TVR/Old MATES wells were statistically analyzed as described in Appendix B.
Histograms, linear regressions, and a Mann—Kendall Correlation scatter plots are included in
Appendix B. Results from the statistical analyses of the data are compiled in Table 6 and
summarized below:

» Statistically significant downward trends for TCE concentrations were observed in eight
TVR/Old MATES wells (815-2, MTS-1, MTS-2, MTS-4, TVR-1, TVR-3, TVR-5 and
TVR-7).

= A non-statistically significant downward trend for TCE was observed in TVR/OIld
MATES wells TVR-2 and TVR-6.
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4. CONCLUSIONS AND RECOMMENDATIONS

41 FORMERFTPSITE

Groundwater levels and flow direction beneath the FTP site in spring and fall 2018 were
consistent with observations from previous years.

Concentrations of TPH-G, TPH-D, and TPH-O in samples from well FTP-1 continue to be
detected above MTCA cleanup levels. However, concentrations of TPH-G, TPH-D, and TPH-O
are not detected or are detected at relatively low levels in samples from downgradient wells.
This trend has been consistent throughout the 15 years of monitoring at the FTP, suggesting that
petroleum hydrocarbons in groundwater are localized near well FTP-1 and are not migrating in a
significant way.

Concentrations of TPH-G, TPH-D, and TPH-O in samples from wells FTP-14, FTP-15, and
FTP-16 continue to be detected below MTCA cleanup levels. With the exception of TPH-O at
540 ug/L in samples collected from FTP-15 during fall 2015, TPH concentrations in samples
from FTP-14, FTP-15, and FTP-16 have been below the MTCA cleanup levels throughout the
15 years of monitoring at the FTP. It is recommended that sampling for TPH-G, TPH-D, and
TPH-O be reduced or discontinued at wells FTP-14, FTP-15, and FTP-16.

4.2 TVR/OLD MATES

Groundwater levels and flow direction beneath TVR/Old MATES in spring and fall 2018 were
consistent with observations from previous years.

Since TCE concentrations are trending downward in samples collected from TVR/Old MATES
monitoring wells, installing additional monitoring wells is not warranted at this time. Itis
recommended that sampling of TVR/Old MATES wells continue according to the groundwater
monitoring plan.
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